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Abstract 

Epistemic trust (ET) is a well-established concept in evolutionary developmental 

psychology. It refers to the trust recipients place in their informants, which in turn 

makes them more attentive, thoughtful, and engaged in processing and acquiring 

information. This concept plays a key role in educational contexts, as leveraging 

this innate mechanism could help teachers to improve learning outcomes, includ-

ing those beyond the classroom. This paper describes the development and val-

idation of a new self-report measure, the Epistemic Trust Towards Teacher (ETT) 

scale, designed to assess the unique role of ET in education. The study focuses on 

the development of the scale, its factor structure, and construct validity. The study 

participants were 224 middle and high school students aged 11–15 (58.5% female). 

Confirmatory factor analysis supported a three-factor structure with good model fit 

(χ²/df = 1.9; CFI = 0.970; TLI = 0.965; RMSEA = 0.062), consisting of Trust (ETT_T), 

Mistrust (ETT_M), and Generalisation (ETT_G) subscales. Reliability was accept-

able to excellent across the three subscales (Cronbach’s α = .75–.88). The factors 

showed good discriminant validity and aligned with theoretical expectations. The 

ETT scales correlated in theoretically consistent ways with established measures 

of teacher-student relationship quality, working alliance, non-verbal immediacy, and 

student motivation. Overall, this study provides preliminary support for the ETT as a 

relevant and psychometrically sound instrument in the field of educational psychol-

ogy. Further research is required to investigate the ETT’s performance across a wider 

age range and diverse educational settings.

Introduction

Epistemic trust is defined as ‘trust in the authenticity and personal relevance of 
interpersonally transmitted knowledge’ [1]. The transmission of knowledge, or the 
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paradigmatic process of teaching and learning, is believed to be an evolutionary 
construct that distinguishes human beings from other species [2], making us a 
knowledge-seeking species [3]. The exploration of the humans’ instinct to learn [4,5] 
and its implications lies within the field of natural pedagogy, where the development 
of Tomasello’s ideas culminates in the assertion that teaching and learning in this 
regard are inseparable and constitute an essential paradigm in a human life [6] and 
the transmission of culture and knowledge [7]. It is posited that if the instincts to teach 
and learn are innate, there must also exist natural mechanisms that facilitate learn-
ing and teaching — termed ‘keys’ to the ‘gates’ of effective learning. In this context, 
epistemic trust (ET) is proposed as evolutionary protected channel that enables the 
sustainable acquisition of knowledge, a crucial characteristic of which is its gen-
eralization across multiple contexts [6,8]. ET is thought to be established through 
ostensive cues (OCs) [6,9], which are communicational “signals” conveyed by the 
individual imparting the information to the recipient. A common feature of these cues 
is that they demonstrate to the recipient that they are recognized as an individual 
agent (e.g., name-calling, smiles, physical proximity, etc.) [10]. In contrast, epistemic 
mistrust, which entails assuming malevolent intentions based on the recipient’s inter-
pretation of the communicator’s signals [11], is linked to failures in social learning and 
an exaggerated manifestation of epistemic vigilance. This vigilance, which refers to 
humans’ innate mechanisms that assess the believability of the incoming information 
and the credibility of its source [12].

ET is considered to be a critical factor in the resilience towards and risk of psy-
chopathology and is believed to be associated with and facilitated by attachment and 
mentalizing [1,7,13]. Furthermore, ET is also thought to be central to one’s ability to 
benefit from psychotherapy and to form a working therapeutic relationship (alliance) 
[2]. In addition to playing a pivotal role in the development of epistemic trust, these 
two concepts are both known to contribute to one’s capacity to learn and achieve 
academically [14–18].

While most current studies of ET originated from the field of developmental 
psychopathology [2,7,19], it can be argued that, as an evolutionary mechanism 
underpinning the transmission of knowledge in humans, epistemic trust is of para-
mount importance in the educational process. Traditional education encompasses 
the essential paradigmatic two-way “human” activity of teaching and learning, which 
necessitates establishing a relationship. This human-to-human interaction, which 
fosters a trusted relationship, is critical from childhood trough young adulthood [20].

However, since not all communicators are equally successful in facilitating ET [6], 
it appears essential that this skill be considered a crucial component of teachers’ 
competencies, warranting significant attention to its assessment and development.

Moreover, it can be argued that epistemic trust mitigates the risk of 
“pseudo-education” and surface learning [21,22]. As students cultivate a relationship 
of trust with their teacher, they are more likely to generalize the information obtained 
within the classroom and apply it in out-of-classroom (i.e., “real-world”) contexts. It is 
widely accepted that the eventual generalization of the acquired knowledge across 
diverse contexts is a fundamental purpose of education and one of its most critical 
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educational outcomes. Consequently, education paradigms have been shifting to focus on the real-world applicable 
outcomes through student-driven, problem-solving, and design-based approaches [23–25], with some even describing 
this shift as a “world-centered” approach [26]. Therefore, ET holds significant interest for educational research focused on 
educational outcomes.

While it is assumed that ET is an essential component of education in general, at the same time, when applied to a class-
room context, it is crucial to explore not only individual differences in students — such as their overall capacity to develop epis-
temic trust relationships — but also the variations in attitudes towards a particular teacher, academic achievement, motivation to 
study, and the ability to express and utilize their ET relationships, all of which may affect the development of epistemic trust.

More broadly, the importance of the quality of teacher-student relationships (TSR) for various factors related to edu-
cational outcomes is well established. Extensive research has been conducted into the impact of TSRs on academic 
achievement [27–30], student motivation [31–34], attitudes towards to learning and engagement [35–37], and the role of 
emotions [21].

Several self-report measures have been developed to assess constructs that are theoretically related to ET through 
the evaluation of teacher behaviors. These include among others measures aimed at assessing TSR quality, such as 
the Student-Teacher Relationship Scale (STRS) [38] and the Teacher-Student Relationship Inventory (TSRI) [39]. Other 
measures focus on observable physical behaviors of teachers, capturing aspects of non-verbal immediacy, such as appro-
priate or inappropriate physical proximity, smiling, and body posture (Nonverbal Immediacy Scale (NIS) [40]). While these 
constructs are partially overlap with ET, none of them seem to comprehensively capture all its facets of ET, particularly the 
generalization of knowledge acquired through the teacher-student relationship. To date, there are no validated measures 
allow for the exploration of epistemic trust between teachers and students.

Recently, a general measure of ET has been published [41]. However, this measure assesses only individuals’ general 
tendency for ET and mistrust without considering context or relationships with specific individuals. Consequently, it is less 
relevant for the contextual evaluation of ET in education concerning a specific relationship with a particular teacher, which 
necessitates its own targeted assessment. Furthermore, this measure was developed for adults and therefore may be 
less suited for measuring ET in school-aged students.

Another important consideration is that, although ET is highly applicable to education, the concept originates from the 
field of developmental psychology and evolutionary psychology, where it is anticipated that aspects specific to the edu-
cational contexts may not be fully captured within the developmental or clinical frameworks. Therefore, it is necessary to 
develop an instrument that focuses on the particular teacher-student relationship and the development of ET within such a 
relationship. This approach would allow for examining the influence of ET on students’ learning capabilities and the unique 
role of an individual teachers in facilitating this process. Such an instrument is essential for enabling larger-scale studies to 
investigate the hypothesized unique role of ET in education, its effect on motivation, and its impact on academic outcomes.

The present study

This paper aims to outline the psychometric properties of a new self-report measure of Epistemic Trust Towards Teachers 
(ETT). It describes the development and initial validation of this measure, focusing on the ETT’s development and factor 
structure within a sample of middle and high school students (n = 224). This study also examines the construct validity of 
the ETT by exploring its convergent, and divergent validity.

Methods

Development of the epistemic trust towards teachers questionnaire

The challenges in developing an education-specific ET self-report measure.  ET is a multifaceted phenomenon 
comprising various elements, including, within the educational context, the actions of the teachers, the student’s 
perception of those actions, and the resulting impact on learning. During instruction, the teacher provides multiple 



PLOS One | https://doi.org/10.1371/journal.pone.0331398  September 15, 2025 4 / 15

ostensive cues (OCs) [6,9], which may or may not be effectively “received” by the student, allowing them to feel 
recognized as an agent. This interaction can establish epistemic trust if the student regards the teacher as trustworthy, 
or alternatively, mistrust if they do not. When ET is established, knowledge is then successfully transmitted through a 
prioritized channel, perceived as relevant and generalizable. Notably, many elements of ET are likely to develop outside 
of conscious awareness: many ostensive cues may be “sent” by the teachers without deliberate intent (implicitly), and 
students’ interpretations of these cues are not always consciously determined.

The challenge in designing a measure of ET towards a specific teacher lies in attempting to capture a broad spectrum 
of interactions that pertain to epistemic trust or mistrust. It is important to not only to account for the presence or absence 
of OCs — a feature measurable through tools assessing non-verbal immediacy — but to ascertain whether the OCs were 
both sent and received, and whether the meanings intended by the teacher align with those perceived by the student. In 
other words, it is essential to determine if the ostensive cues opened a channel for effective communication and the reten-
tion of generalized information.

The ETT was designed as a student self-report questionnaire. Its development carefully considered that some teacher 
behaviors in classroom may not be intentional, and students’ interpretations of these behaviors may not involve a conscious 
decision-making. Nonetheless, students can report on teachers’ physical behaviors, such as aspects of non-verbal immediacy.

Study hypothesis

We investigated the reliability and validity of the ETT subscales in a sample of middle and high school students (n = 224). 
Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were employed to examine the factor structure. 
In line with theoretical formulations, we anticipated a three-factor structure, with scales assessing trust, generalization, 
and mistrust towards teachers, to provide the best model fit for the data.

The convergent and divergent validity of the ETT was evaluated by examining relationships between the ETT and 
demographic variables, as well as measures theoretically aligned with ET [38,41]. We expected no demographic associa-
tions with any of the ETT scales. We hypothesized that the scales indicating the presence of ET towards a teacher (Trust 
and Generalization) would correlate positively with the subscales assessing the positive aspects the working alliance 
(WAI) [42], non-verbal immediacy (NVI) [43], and the Teacher–Student Relationship Inventory (TSRI) [39], and conversely, 
show negative correlations with scales indicating adverse aspects of these measures For the Mistrust scale, we antici-
pated an opposite pattern of associations.

Additionally, we expected the ETT scales to show significant associations with student motivation, measured using the 
Student Motivation Scale (SMS)) [44]. Theoretically, ET, and particularly generalization, were anticipated to have a mean-
ingful impact on student motivation and subsequent academic performance. However, we expected these correlations to 
be modest, as motivation is likely influenced by additional factors beyond the quality of trust towards the teacher.

The development of the scale

Initially, 109 items were developed based on the existing ET questionnaires and an extensive literature review in order to 
capture high or low levels of factors associated with epistemic trust or mistrust as well as factors that were conceptually 
expected to influence ET. Participants’ responses were rated on a 5-point Likert scale, anchored as “strongly disagree” (= 
1), “somewhat disagree” (= 2), “neither agree nor disagree” (= 3), “somewhat agree” (= 4), and “strongly agree” (= 5). This 
approach allowed participants with high levels of trust to “strongly agree” (= 5) with certain statements, while those exhibit-
ing high levels of mistrust would “strongly disagree” (= 1), with reverse scoring applied for negatively worded items.

The 109 items were categorized into six groups, designed to reflect the full scope of ET within an educational context:

1.	Physical ostensive cues (OCs): Observable, basic, and universal cues that are consistent with experimental evidence 
(e.g., “This teacher often smiles at me”).
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2.	Recognition of student as an agent: Secondary level cues focusing on the extent to which the student feels acknowl-
edged as an individual (e.g., “This teacher notices when I don’t understand something”).

3.	Humor: Shared laughter is considered a strong cue, creating an experience of a shared mental space, along with high-
level contingency, and mutual joy in communication (e.g., “Sometimes we laugh and joke together with this teacher”).

4.	Trustworthiness: A core facet of epistemic trust, presumed to be triggered by ostensive cues (e.g., “I do not trust this 
teacher”).

5.	Teacher’s perception of me: This scale assesses how the student perceives the teacher’s view of them, reflecting 
the effectiveness of OCs in that specific teacher-student relationship (e.g., “I feel that my success is important to this 
teacher”).

6.	Generalization of knowledge: Measures knowledge perceived as subjectively relevant and applicable across multiple 
contexts, aligning with the primary aim of education to foster deep, retained, and transferable learning (e.g., “Some 
things I learned from this teacher were useful outside the class”).

Each category included both positive and negative items. For instance, in Physical ostensive cues, items included 
“This teacher often smiles at me” and “This teacher often does not say hello to me even when they see me.” The initial 
109 items then underwent review and rating by seven international experts in developmental psychology, educational 
research, and psychometrics. Each item was rated for clarity, relevance to epistemic trust, and potential redundancy. 
Items were retained if they were rated by at least five of the seven reviewers as clear, relevant, and non-redundant. Items 
lacking conceptual alignment with epistemic trust, judged as overly ambiguous, or considered repetitive were removed. 
While no formal inter-rater reliability statistics were computed, a structured Delphi-like process ensured broad consensus. 
Reviewers provided both quantitative ratings and qualitative comments, which were synthesized to guide the refinement 
of the item pool. This process resulted in a refined set of 52 items.

Participants and procedures

The ETT was administered to 224 school students aged 11–15 from several schools in Moscow between 05/04/2021 and 
05/06/2021. All students were recruited through their schools. Before the study, participants’ parents or guardians received 
a consent form, had the opportunity to inquire about the research, and voluntarily consented on behalf of the students. 
Anonymous questionnaires were distributed by the researcher at the end of a lesson. The study was approved by the 
Higher School of Economics (HSE) Committee on Interuniversity Surveys and Ethical Assessment of Empirical Research 
and the London Gates Education Group Ethical Review Board (No 53485). Data was securely stored, with no third-party 
access, and was destroyed upon completion of the analysis.

The participants’ characteristics are summarized in Table 1.
A dedicated team of four research assistants was assembled and trained to collect the data, ensuring thorough famil-

iarity with the questionnaire, ethical guidelines, and data collection protocols. The researchers coordinated with school 
administrators to finalize logistics, including the selection of distribution locations and schedules. They also introduced the 
study to the participants, emphasizing the voluntary nature of their participation and providing clear instructions for com-
pleting of the questionnaires.

Other measures

To assess the correlations with existing constructs and evaluate the validity of the newly developed questionnaire, the 
participants were also asked to complete several additional questionnaires.
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The first questionnaire was the 12-item Working Alliance Inventory (WAI) [42], which utilized a 5-point Likert scale and 
measured three separate factors — goal, task, and bond — as well as one overarching factor. Cronbach’s α was = .83,.76, 
and.80 for each respective subscale and.91 for the common factor.

The second measure was the Non-Verbal Immediacy (NVI) [43] questionnaire, a 13-item instrument using a 7-point 
Likert scale to assess two factors: positive and negative immediacy behaviors. Cronbach’s α for the subscales was.68 
and.76, respectively.

The third questionnaire, the Teacher–Student Relationship Inventory (TSRI) [39], was a 14-item measure using a 
5-point Likert scale, with three distinct factors — satisfaction, instrumental help, and conflict. Cronbach’s α for each sub-
scale was.90,.83, and.82, respectively.

The fourth questionnaire measured student motivation through the Student Motivation Scale (SMS) [44], a 12-item 
instrument using a 7-point Likert scale, with Cronbach’s α reported at.89.

Additionally, student motivation was assessed using the final two questions from Table 1. These measures enabled 
comparisons between two facets of motivation: general motivation for studying and motivation specific to the educational 
center.

Table 1.  Participants characteristics (N = 224).

Mean (SD) or n (%)

Age (years) 13.21 (1.43)

Gender

  female 131 (58.5%)

  male 93 (42.5%)

Mother’s education

  Higher education 196 (87.5%)

  Unfinished higher education 6 (2.7%)

  Further education 3 (1.3%)

  No info 19 (8.5%)

Father’s education

  Higher education 188 (83.9%)

  Unfinished higher education 3 (1.3%)

  Further education 5 (2.3%)

  No info 28 (12.5%)

  Gadgets at home 11.61 (6.49)

  Own room 199 (88.8%)

Physical health (from 1 to 5 ) 4.27 (0.79)

  Familiar with the teacher

  less one year 159 (71.0%)

  one year 46 (20.5%)

  two years and more 11 (4.9%)

  No info 8 (3.6%)

Do you like going to school? (from 1 to 5 ) 3.83 (1.01)

How important are grades to you? (from 1 to 5 ) 3.58 (1.04)

Do you like studying at your school? (from 1 to 5 ) 4.52 (0.72)

Do you like studying at all? (from 1 to 5 ) 3.94 (0.95)

https://doi.org/10.1371/journal.pone.0331398.t001

https://doi.org/10.1371/journal.pone.0331398.t001
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Study

Data analysis

In the first stage, an exploratory factor analysis (EFA) was conducted to determine the factor structure of the developed 
questionnaire. All the responses for the analysis were recoded in the direction of increasing epistemic trust, ensuring that 
higher scores corresponded to higher levels of ET. To establish the number of factors, the Cattell’s scree test [45] and the 
Kaiser criterion [46] were utilized; however, the final decision on number of factors was based primarily on interpretability.

In the next stage, confirmatory factor analysis (CFA) was employed to select items for a shortened version of the 
questionnaire and to evaluate the fit of the derived model. Given the categorical nature of the data, the Weighted Least 
Squares Means and Variance adjusted (WLSMV) robust estimator was applied [47]. The model fit was assessed using the 
following indices: χ²/df ratio, comparative fit index (CFI), Tucker-Lewis index (TLI), the root mean square error of approx-
imation (RMSEA), and the standardized root mean square residual (SRMR). An acceptable model was defined as one 
where χ²/df < 3, CFI and TLI > .95, RMSEA < .06, and SRMR < .08.

At the final stage, convergent and divergent validation was conducted by examining the relationships between the ETT 
subscales and other measures related to epistemic trust using Pearson correlation.

Results

Exploratory factor analysis

Cattell’s scree test suggested a three-factor solution, as the last significant decline in eigenvalues occurred at the third 
point (Fig 1).

According to the Kaiser criterion, a four-factor solution would be appropriate, as the eigenvalues from the fifth factor 
onward are below 1. However, solutions with more than three factors were challenging to interpret due to the limited 
number of items loading onto the fourth and fifth factors. Thus, a three-factor solution was selected based on interpret-
ability. The Varimax- and oblimin-rotated solutions for the three factors were similar. The first three factors accounted for 
39.8% of the variance, with the results presented in Table 2. Items that were rescored are marked with an asterisk (*). The 
“uniqueness” values in the table indicate how much of the item variance is not explained by the factors in the solution.

Fig 1.  Scree plot. 

https://doi.org/10.1371/journal.pone.0331398.g001

https://doi.org/10.1371/journal.pone.0331398.g001
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Table 2.  Results of the exploratory factor analysis.

Factor Loadings (hide loadings below 0.5)

Factor

Item 1 2 3 Uniqueness

ETQ28 0.718 0.514

ETQ35 0.680 0.424

ETQ1 0.670 0.518

ETQ10 0.651 0.696

ETQ20 0.645 0.655

ETQ46 0.626 0.513

ETQ16 0.609 0.547

ETQ33 0.608 0.694

ETQ22 0.566 0.470

ETQ7 0.562 0.607

ETQ39 0.546 0.512

ETQ49 0.546 0.440

ETQ41* 0.536 0.548

ETQ9 0.525 0.616

ETQ2 0.511 0.556

ETQ31 0.510 0.636

ETQ51 0.500 0.413

ETQ14 0.811

ETQ44 0.706

ETQ3* 0.589

ETQ52 0.662

ETQ15 0.782

ETQ19 0.708

ETQ26 0.336

ETQ25 0.599

ETQ21 0.706

ETQ34 0.544

ETQ13* 0.874

ETQ11 0.841

ETQ23 0.826 0.295

ETQ37 0.739 0.311

ETQ32* 0.737 0.406

ETQ4 0.731 0.432

ETQ47* 0.594 0.513

ETQ50 0.503 0.573

ETQ42 0.642

ETQ36 0.477

ETQ45 0.642

ETQ5* 0.564 0.646

ETQ43* 0.536 0.662

ETQ12* 0.530 0.629

ETQ18* 0.523 0.675

ETQ29* 0.513 0.687

(Continued)



PLOS One | https://doi.org/10.1371/journal.pone.0331398  September 15, 2025 9 / 15

Determining factors

The first factor encompassed items from various categories associated with trust. All items of the second factor pertained 
to the Generalization of knowledge, a domain identified during the questionnaire’s development. The third factor only 
included only negative items. Based on these patterns, the three factors were named “Trust subscale” (ETT_T), “General-
ization subscale” (ETT_G), and “Mistrust subscale” (ETT_M). Items with a factor loadings greater than 0.5 were assigned 
to each factor. Consequently, 17 items were included in the ETT_T subscale, while 6 items were included in each of the 
ETT_M and ETT_G subscales. The remaining 23 items, with factor loadings below 0.5, were excluded from the analysis 
at this stage.

Confirmatory factor analysis

Confirmatory factor analysis was conducted to evaluate the fit of the proposed three-factor structure. Additionally, an 
effort was made to reduce the number of items in the Trust subscale to 6, aligning it with the item count of the other two 
subscales. To achieve this, items with the lowest factor loadings were systematically removed. A correlation between 
residuals for opposite items (“I trust this teacher” from the Trust subscale and “I do not trust this teacher” from the Mistrust 
subscale) was introduced to refine the model. Table 3 presents the fit indices for the resulting models.

According to model fit indices, the shortened model with three factors fits the data best. Factor loadings and model 
correlations between factors are shown in Fig 2.

The questions included in the obtained subscales are presented in Table 4.
Cronbach’s α for each subscale was =.86,.75,.88.

Factor Loadings (hide loadings below 0.5)

Factor

Item 1 2 3 Uniqueness

ETQ40* 0.508 0.582

ETQ6* 0.766

ETQ8* 0.456

ETQ48* 0.617

ETQ17* 0.650

ETQ38* 0.842

ETQ27* 0.798

ETQ24* 0.739

ETQ30* 0.748

Note. The ‘minimum residual’ extraction method was used in combination with an 
‘oblimin’ rotation

https://doi.org/10.1371/journal.pone.0331398.t002

Table 3.  Model fit indices.

Model χ2/df CFI & TLI RMSEA (90% CI) SRMR

Unidimensional with 29 items 1057/ 376 = 2.8 0.881 & 0.871 0.090 (0.84-0.97) 0.101

Three-factor with 17 items in Trust 748/ 373 = 2 0.934 & 0.929 0.067 (0.06-0.074) 0.076

Three –factor with 6 items in Trust 243/ 131 = 1.9 0.970 & 0.965 0.062 (0.05-0.074) 0.059

https://doi.org/10.1371/journal.pone.0331398.t003

Table 2.  (Continued)

https://doi.org/10.1371/journal.pone.0331398.t002
https://doi.org/10.1371/journal.pone.0331398.t003
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Correlations with demographic features

The associations between the ETT subscales and the demographic features of the sample (as presented in Table 1) were 
examined using Spearman correlation. As hypothesized, none of the three ETT subscales showed significant relation-
ships with demographic characteristics, with one notable exception. Familiarity with the teacher (i.e., knowing the teacher 
for more than a year) was significantly positively correlated with both the ETT_T scale (r = 0.11, p < 0.01) and the ETT_G 
scale (r = 0.25, p < 0.01), while showing a significant negative correlation with the ETT_M scale (r = −0.15, p < 0.05). These 
findings suggest that trust towards the teacher and the generalizability of knowledge increase, and mistrust decreases, as 
students become more familiar with the teacher over time.

Correlations with related constructs

The relationships between the ETT subscales and other measures related to the quality of teacher-student relationships in 
school were explored using Spearman correlation (Table 5). The ETT scales were, as anticipated, related to other mea-
sures of student-teacher relationships. Consistent with expectations, ETT_T and ETT_G showed strong positive correla-
tions with positive aspects of the teacher-student relationship, including TSRI subscales for Satisfaction and Instrumental 
Help, as well as with all aspects of the Working Alliance Inventory (WAI) and positive non-verbal immediacy.

Fig 2.  Results of CFA.

https://doi.org/10.1371/journal.pone.0331398.g002

Table 4.  The composition of the obtained subscale.

Trust subscale Mistrust subscale Generalization subscale

ETQ35: Sometimes we laugh and joke together with 
this teacher

ETQ5: This teacher does not pay attention to me. ETQ23: Things I learn from this teacher 
are useful in real life.

ETQ1: This teacher often smiles at me. ETQ43: This teacher never calls me by my 
name.

ETQ37: Some things I learned from this 
teacher were useful outside the class.

ETQ22: I trust this teacher. ETQ12: I often feel this teacher does not listen 
to me.

ETQ32*: I don’t see how to apply what 
we learn in this teacher’s class outside of 
school.

ETQ39: This teacher notices when I don’t under-
stand something.

ETQ18: This teacher is not interested in what I 
have to say.

ETQ4: What I learn from this teacher is 
going to be useful in other settings.

ETQ49: This teacher understands me. ETQ29: This teacher often does not say hello to 
me, even when they see me.

ETQ47*: I feel what I am learning from this 
teacher is useless.

ETQ51: I feel that my success is important to this 
teacher.

ETQ40: I do not trust this teacher. ETQ50: I often find things I learned from 
this teacher useful in other subjects.

https://doi.org/10.1371/journal.pone.0331398.t004

https://doi.org/10.1371/journal.pone.0331398.g002
https://doi.org/10.1371/journal.pone.0331398.t004
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Additionally, ETT_T and ETT_G were negatively correlated with negative non-verbal immediacy and with conflict within 
the teacher-student relationship. Conversely, the ETT_M displayed a reverse pattern of associations. Overall, these 
findings confirm the theoretical assumptions regarding the relationships between the ETT subscales and other constructs, 
with significant correlations in the expected directions.

Correlations with learning motivation

The relationships between the ETT subscales and measures of motivation were also examined using Spearman correla-
tion (Table 6). As expected, the ETT showed significant correlations with Student Motivation. Both the ETT_T and ETT_G 
subscales were significantly positively associated with student motivation, with a weaker association observed specifically 
for motivation related to studying at a particular school, and no significant association found with the single item measur-
ing general motivation for studying. In contrast, an opposing negative trend of associations was observed for the ETT_M 
scale.

Discussion and conclusions

The primary objective of this study was to develop and validate a self-report measure of ET within teacher-student rela-
tionships. The results of this study seem to provide preliminary support for the reliability and validity of the ETT. The three 
factors identified through EFA — Trust, Generalization, and Mistrust — are conceptually consistent and are in line with 
those in other ET measures [41], while also incorporating the important factor of generalization which is of particularly rel-
evant for educational research [23–25]. Moreover, the internal consistency of the ETT factors was satisfactory to excellent, 
enabling for a relatively brief yet effective 18-item measure.

Table 5.  Correlation between the obtained subscales and other measures.

Other measures Trust subscale Mistrust subscale Generalization subscale

WAI – Goal 0.609** −0.342** 0.457**

WAI – Task 0.522** −0.384** 0.524**

WAI – Bond 0.575** −0.270** 0.430**

WAI – Total 0.636** −0.354** 0.519**

NVI – Positive 0.418** −0.163* 0.173**

NVI – Negative −0.266** 0.278** −0.280**

TSRI – Satisfaction 0.772** −0.549** 0.578**

TSRI – Instrumental help 0.578** −0.327** 0.355**

TSRI – Conflict −0.596** 0.541** −0.523**

**significant at.01

*significant at.05

https://doi.org/10.1371/journal.pone.0331398.t005

Table 6.  Correlation between the obtained subscale and measures of motivation.

Trust subscale Mistrust subscale Generalization subscale

Student Motivation 0.365** −0.305** 0.342**

Motivation of studying at a particular school 0.166* −0.225** 0.207**

Motivation of studying at all 0.110 −0.268** 0.223**

**significant at.01

*significant at.05

https://doi.org/10.1371/journal.pone.0331398.t006

https://doi.org/10.1371/journal.pone.0331398.t005
https://doi.org/10.1371/journal.pone.0331398.t006
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The associations with the conceptually related measures used in both educational and clinical research were consis-
tent with expectations. None of these associations however were high enough to suggest a lack of discriminant validity. 
Specifically, ETT_T and ETT_G were positively correlated with the working alliance, as well as with the satisfaction and 
helpfulness in teacher-student relationships and negatively correlated with conflict in the teacher-student relationship. In 
contrast, associations with the ETT_M scale showed an opposing trend. A similar pattern was obsereved in the associa-
tion with positive non-verbal immediacy and negative non-verbal immediacy.

The positive associations of the ETT_T and ETT_G, and the negative associations of the ETT_M, with learning motiva-
tion align with prior research highlighting the pivotal role of relational factors in study motivation [48,49]. Motivation is, in 
turn, is one of the strongest predictors of both academic performance and student well-being [50], further supporting the 
predictive validity of the ETT.

Together, these findings indicate that the ETT may be a promising marker of typical characteristics associated with 
epistemic trust, although further longitudinal research is required to substantiate these conclusions.

The findings of this study should be interpreted with consideration of several limitations. Firstly, ET is a complex and 
multifaceted concept that may not be fully captured by self-report measures alone. Consequently, the results of this study 
should be approached with caution. Further qualitative research, employing observational and ethnographic methods, 
could help clarify some behavioral aspects of ET and enhance the validity of the results of this study. Self-report was cho-
sen for this study due to the significance of capturing each student’s unique, subjective experience, and this instrument 
has already been proven to be a valuable method for measuring students’ cognitive engagement [51–53].

Further evidence for the validity of the ETT could come from a broader socio-economic representation among the 
participants, as the current sample predominantly comprises students from upper-middle class backgrounds. This homog-
enous socioeconomic and geographic profile of a participant’s sample may limit the applicability of the findings to students 
from lower-income backgrounds and/or rural contexts, where teacher-student dynamics, nature of the relationships, and 
access to educational resources may differ significantly. Cultural and social norms around authority, trust, and communi-
cation also vary, which may influence how epistemic trust is formed and expressed. As such, the ETT scale may reflect 
context-specific patterns of trust that may not be universally applicable.

More broadly, the generalizability of the findings is constrained by the limited demographic diversity of the sample. The 
scale was tested with students from a narrow age range (11–15 years).

Consequently, future studies should expand the age range of participants to explore ET across a wider demographic, 
including younger school students and older university students. However, adaptations to certain items may be necessary 
for different age groups. Another limitation for generalizability of this study lies in the fact that it was conducted within a 
single educational system, which may not capture the full spectrum of student-teacher relational dynamics across different 
cultural or institutional settings. Future studies should examine the scale’s validity and reliability in more diverse popula-
tions, including varied socioeconomic, regional, ethnic, and cultural groups, as well as across developmental stages. This 
would help to ensure the broader applicability and robustness of the ETT measure.

Since data collection for this study, an additional ET measure for clinical contexts — the Epistemic Trust, Mistrust, and 
Credulity Questionnaire (ETMCQ) [41] — has been published. It may be of interest to investigate the association between 
the ETMSQ and the ETT within the educational settings. Another important direction for future research is to establish 
direct links between ET and positive academic outcomes.

Despite these limitations, the present study provides encouraging evidence for the reliability and validity of the ETT as 
a valuable tool for use with school student populations. The final 18-item version demonstrates strong psychometric prop-
erties, capturing varying levels of epistemic trust, mistrust, and generalization of learned knowledge within student-teacher 
relationships.

Beyond the psychometric validation, the “Generalization” subscale has important theoretical and practical implica-
tions. Conceptually, this subscale captures students’ subjective sense that knowledge acquired from a specific teacher is 
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meaningful and transferable beyond the immediate classroom context — a key feature of epistemic trust. In educational 
terms, this reflects not only the credibility of the teacher but the perceived authenticity and relevance of the learning 
process.

From a practical perspective, high scores on this subscale suggest that students view their learning as useful and appli-
cable in real life — a recognized driver of both engagement and long-term retention.

Interventions aimed at improving students’ epistemic trust could incorporate training teachers in ostensive communi-
cation (e.g., using name recognition, responsiveness, humor) as well as pedagogical strategies that support knowledge 
transfer and relevance.

At the policy level, the ETT could inform teacher development programs or be used as a diagnostic tool to identify gaps 
in classroom relational climates.

Further research across diverse demographics could enhance our understanding of the role of ET in education, shed-
ding light on the impact of epistemic trust on academic achievement.

Supporting information

S1 Questionnaire.  The epistemic trust towards teacher questionnaire. 
(DOCX)

S3 Checklist.  Human participants research checklis. 
(DOCX)

S4 Questionnaire.  Inclusivity in global research. 
(DOCX)

Author contributions

Data curation: Sergei Tarasov.

Formal analysis: Alex Desatnik, Sergei Tarasov.

Investigation: Alex Desatnik.

Methodology: Alex Desatnik, Peter Fonagy.

Project administration: Alex Desatnik.

Resources: Maxim Yakubovskiy.

Software: Sergei Tarasov.

Supervision: Peter Fonagy.

Writing – original draft: Alex Desatnik, Maxim Yakubovskiy, Sergei Tarasov.

Writing – review & editing: Alex Desatnik, Maxim Yakubovskiy.

References
	1.	 Fonagy P, Campbell C. Mentalizing, attachment and epistemic trust: how psychotherapy can promote resilience. Psychiatr Hung. 2017;32(3):283–7. 

PMID: 29135441

	2.	 Fonagy P, Allison E. The role of mentalizing and epistemic trust in the therapeutic relationship. Psychotherapy (Chic). 2014;51(3):372–80. https://doi.
org/10.1037/a0036505 PMID: 24773092

	3.	 Leefmann J, Lesle S. Knowledge from scientific expert testimony without epistemic trust. Synthese. 2018;197(8):3611–41. https://doi.org/10.1007/
s11229-018-01908-w

	4.	 Tomasello M. Human culture in evolutionary perspective. Adv Cult Psychol. 2010;1:5–52.

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0331398.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0331398.s002
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0331398.s003
http://www.ncbi.nlm.nih.gov/pubmed/29135441
https://doi.org/10.1037/a0036505
https://doi.org/10.1037/a0036505
http://www.ncbi.nlm.nih.gov/pubmed/24773092
https://doi.org/10.1007/s11229-018-01908-w
https://doi.org/10.1007/s11229-018-01908-w


PLOS One | https://doi.org/10.1371/journal.pone.0331398  September 15, 2025 14 / 15

	 5.	 Tomasello M, Gonzalez-Cabrera I. The Role of Ontogeny in the Evolution of Human Cooperation. Hum Nat. 2017;28(3):274–88. https://doi.
org/10.1007/s12110-017-9291-1 PMID: 28523464

	 6.	 Csibra G, Gergely G. Natural pedagogy. Trends Cogn Sci. 2009;13(4):148–53. https://doi.org/10.1016/j.tics.2009.01.005 PMID: 19285912

	 7.	 Fonagy P, Allison E. Beyond Mentalizing: Epistemic Trust and the Transmission of Culture. Psychoanal Q. 2023;92(4):599–640. https://doi.org/10.1
080/00332828.2023.2290023 PMID: 38095858

	 8.	 Gergely G. Kinds of Agents: The Origins of Understanding Instrumental and Communicative Agency. The Wiley‐Blackwell Handbook of Childhood 
Cognitive Development. Wiley. 2010. 76–105. https://doi.org/10.1002/9781444325485.ch3

	 9.	 Csibra G. Recognizing Communicative Intentions in Infancy. Mind & Language. 2010;25(2):141–68. https://doi.
org/10.1111/j.1468-0017.2009.01384.x

	10.	 Fisher S, Guralnik T, Fonagy P, Zilcha-Mano S. Let’s face it: video conferencing psychotherapy requires the extensive use of ostensive cues. How 
the COVID-19 Pandemic Transformed the Mental Health Landscape. Routledge. 2023. 149–66.

	11.	 Fonagy P, Luyten P, Allison E, Campbell C. What we have changed our minds about: Part 2. Borderline personality disorder, epistemic trust and 
the developmental significance of social communication. Borderline Personal Disord Emot Dysregul. 2017;4:9. https://doi.org/10.1186/s40479-017-
0062-8 PMID: 28405338

	12.	 Sperber D, Clément F, Heintz C, Mascaro O, Mercier H, Origgi G, et al. Epistemic Vigilance. Mind & Language. 2010;25(4):359–93. https://doi.
org/10.1111/j.1468-0017.2010.01394.x

	13.	 Orme W, Bowersox L, Vanwoerden S, Fonagy P, Sharp C. The relation between epistemic trust and borderline pathology in an adolescent inpatient 
sample. Borderline Personal Disord Emot Dysregul. 2019;6:13. https://doi.org/10.1186/s40479-019-0110-7 PMID: 31485332

	14.	 Esposito G, Passeggia R, Pepicelli G, Cannata A, Parlato F, Freda MF. Mentalizing the university experience: an exploratory study on the relation-
ship between university students’ reflective functioning, psychological well-being and academic performance. Mediterr J Clin Psychol. 2020;8(2).

	15.	 Fleming T. A secure base for adult learning: attachment theory and adult education. Adult Learn Ir J Adult Community Educ. 2008;33:53.

	16.	 Larose S, Bernier A, Tarabulsy GM. Attachment state of mind, learning dispositions, and academic performance during the college transition. Dev 
Psychol. 2005;41(1):281–9. https://doi.org/10.1037/0012-1649.41.1.281 PMID: 15656755

	17.	 Lombardi E, Valle A, Bianco F, Castelli I, Massaro D, Marchetti A. Supporting mentalizing in primary school children: the effects of thoughts in mind 
project for children (TiM-C) on metacognition, emotion regulation and theory of mind. Cogn Emot. 2022;36(5):975–86. https://doi.org/10.1080/0269
9931.2022.2067521 PMID: 35452349

	18.	 Zarrella I, Lonigro A, Perrella R, Caviglia G, Laghi F. Social behaviour, socio-cognitive skills and attachment style in school-aged children: what is 
the relation with academic outcomes? Early Child Dev Care. 2018;188(10):1442–53.

	19.	 Bo S, Sharp C, Fonagy P, Kongerslev M. Hypermentalizing, attachment, and epistemic trust in adolescent BPD: Clinical illustrations. Personal 
Disord. 2017;8(2):172–82. https://doi.org/10.1037/per0000161 PMID: 26691672

	20.	 Desatnik A, Bird A, Shmueli A, Venger I, Fonagy P. The mindful trajectory: Developmental changes in mentalizing throughout adolescence and 
young adulthood. PLoS One. 2023;18(6):e0286500. https://doi.org/10.1371/journal.pone.0286500 PMID: 37343006

	21.	 Karagiannopoulou E, Desatnik A, Rentzios C, Ntritsos G. The exploration of a ‘model’ for understanding the contribution of emotion regulation to 
students learning. Curr Psychol. 2023;42(30):26491–503.

	22.	 Reindl M, Tulis M, Dresel M. Profiles of emotional and motivational self-regulation following errors: associations with learning. Learn Individ Differ. 
2020;77:101806.

	23.	 Brundiers K, Wiek A, Redman CL. Real‐world learning opportunities in sustainability: from classroom into the real world. Int J Sustain High Educ. 
2010;11(4):308–24.

	24.	 Ferguson L. External validity, generalizability, and knowledge utilization. J Nurs Scholarsh. 2004;36(1):16–22.

	25.	 Renzulli JS, Gentry M, Reis SM. Enrichment clusters: A practical plan for real-world, student-driven learning. 2nd ed. New York: Routledge. 2021.

	26.	 Biesta G. World-centred education: A view for the present. 1st ed. New York: Routledge. 2021.

	27.	 Barile JP, Donohue DK, Anthony ER, Baker AM, Weaver SR, Henrich CC. Teacher-student relationship climate and school outcomes: implications 
for educational policy initiatives. J Youth Adolesc. 2012;41(3):256–67. https://doi.org/10.1007/s10964-011-9652-8 PMID: 21404108

	28.	 Hajovsky DB, Chesnut SR, Sekula MK, Schenkel D, Kwok OM. A parallel process growth curve analysis of teacher-student relationships and aca-
demic achievement. J Genet Psychol. 2023;:1–22.

	29.	 Lei H, Wang X, Chiu MM, Du M, Xie T. Teacher-student relationship and academic achievement in China: Evidence from a three-level 
meta-analysis. Sch Psychol Int. 2023;44(1):68–101.

	30.	 Mallik B. Teacher-student relationship and its influence on college student engagement and academic achievement. Anatol J Educ. 2023;8(1).

	31.	  Butler R. Striving to connect: Extending an achievement goal approach to teacher motivation to include relational goals for teaching. J Educ Psy-
chol. 2012 Aug;104(3):726–42.

	32.	 Dincer A, Yeşilyurt S, Noels KA, Vargas Lascano DI. Self-Determination and Classroom Engagement of EFL Learners: A Mixed-Methods Study of 
the Self-System Model of Motivational Development. Sage Open. 2019;9(2). https://doi.org/10.1177/2158244019853913

https://doi.org/10.1007/s12110-017-9291-1
https://doi.org/10.1007/s12110-017-9291-1
http://www.ncbi.nlm.nih.gov/pubmed/28523464
https://doi.org/10.1016/j.tics.2009.01.005
http://www.ncbi.nlm.nih.gov/pubmed/19285912
https://doi.org/10.1080/00332828.2023.2290023
https://doi.org/10.1080/00332828.2023.2290023
http://www.ncbi.nlm.nih.gov/pubmed/38095858
https://doi.org/10.1002/9781444325485.ch3
https://doi.org/10.1111/j.1468-0017.2009.01384.x
https://doi.org/10.1111/j.1468-0017.2009.01384.x
https://doi.org/10.1186/s40479-017-0062-8
https://doi.org/10.1186/s40479-017-0062-8
http://www.ncbi.nlm.nih.gov/pubmed/28405338
https://doi.org/10.1111/j.1468-0017.2010.01394.x
https://doi.org/10.1111/j.1468-0017.2010.01394.x
https://doi.org/10.1186/s40479-019-0110-7
http://www.ncbi.nlm.nih.gov/pubmed/31485332
https://doi.org/10.1037/0012-1649.41.1.281
http://www.ncbi.nlm.nih.gov/pubmed/15656755
https://doi.org/10.1080/02699931.2022.2067521
https://doi.org/10.1080/02699931.2022.2067521
http://www.ncbi.nlm.nih.gov/pubmed/35452349
https://doi.org/10.1037/per0000161
http://www.ncbi.nlm.nih.gov/pubmed/26691672
https://doi.org/10.1371/journal.pone.0286500
http://www.ncbi.nlm.nih.gov/pubmed/37343006
https://doi.org/10.1007/s10964-011-9652-8
http://www.ncbi.nlm.nih.gov/pubmed/21404108
https://doi.org/10.1177/2158244019853913


PLOS One | https://doi.org/10.1371/journal.pone.0331398  September 15, 2025 15 / 15

	33.	 Gehlbach H, Brinkworth ME, Harris A. Social motivation in the secondary classroom: Assessing teacher-student relationships from both perspec-
tives. Online Submission. 2011.

	34.	 Nawaz N. Impact of Teacher-Student Relationship on Motivation levels & Academic Performance in Learning Chinese as a Second Language 
among Pakistani Students. ESJ. 2023;19(10):17. https://doi.org/10.19044/esj.2023.v19n10p17

	35.	 Maulana R, Opdenakker M-C, Bosker R. Teacher-student interpersonal relationships do change and affect academic motivation: a multilevel 
growth curve modelling. Br J Educ Psychol. 2014;84(Pt 3):459–82. https://doi.org/10.1111/bjep.12031 PMID: 24266772

	36.	 Maulana R, Opdenakker MC, Stroet K, Bosker R. Changes in teachers’ involvement versus rejection and links with academic motivation during the 
first year of secondary education: A multilevel growth curve analysis. J Youth Adolesc. 2013;42(9):1348–71.

	37.	 Roorda DL, Koomen HMY, Spilt JL, Oort FJ. The influence of affective teacher–student relationships on students’ school engagement and achieve-
ment: A meta-analytic approach. Rev Educ Res. 2011;81(4):493–529.

	38.	 Saft EW, Pianta RC. Teachers’ perceptions of their relationships with students: Effects of child age, gender, and ethnicity of teachers and children. 
School Psychology Quarterly. 2001;16(2):125–41.

	39.	 Ang RP. Development and validation of the teacher-student relationship inventory using exploratory and confirmatory factor analysis. J Exp Educ. 
2005;74(1):55–73.

	40.	 Richmond VP, McCroskey JC, Johnson AD. Development of the nonverbal immediacy scale (NIS): Measures of self‐and other‐perceived nonverbal 
immediacy. Commun Q. 2003;51(4):504–17.

	41.	 Campbell C, Tanzer M, Saunders R, Booker T, Allison E, Li E, et al. Development and validation of a self-report measure of epistemic trust. PLoS 
One. 2021;16(4):e0250264. https://doi.org/10.1371/journal.pone.0250264 PMID: 33861805

	42.	 Busseri MA, Tyler JD. Interchangeability of the Working Alliance Inventory and Working Alliance Inventory, Short Form. Psychol Assess. 
2003;15(2):193–7. https://doi.org/10.1037/1040-3590.15.2.193 PMID: 12847779

	43.	 Andersen JF, Andersen PA, Jensen AD. The measurement of nonverbal immediacy. J Appl Commun Res. 1979;7(2):153–80.

	44.	 Christophel DM. The relationships among teacher immediacy behaviors, student motivation, and learning. Commun Educ. 1990;39(4):323–40.

	45.	 Cattell RB. The scree test for the number of factors. Multivar Behav Res. 1966;1(2):245–76.

	46.	 Kaiser HF. The application of electronic computers to factor analysis. Educ Psychol Meas. 1960;20(1):141–51.

	47.	 Brown TA. Confirmatory factor analysis for applied research. Guilford Publications. 2015.

	48.	 Koca F. Motivation to learn and teacher-student relationship. J Int Educ Leadersh. 2016;6(2):n2.

	49.	 Nugent TT. The impact of teacher-student interaction on student motivation and achievement. University of Central Florida. 2009.

	50.	 Howard JL, Bureau J, Guay F, Chong JXY, Ryan RM. Student Motivation and Associated Outcomes: A Meta-Analysis From Self-Determination 
Theory. Perspect Psychol Sci. 2021;16(6):1300–23. https://doi.org/10.1177/1745691620966789 PMID: 33593153

	51.	 Fulmer SM, Frijters JC. A review of self-report and alternative approaches in the measurement of student motivation. Educ Psychol Rev. 
2009;21(3):219–46.

	52.	 Greene BA. Measuring cognitive engagement with self-report scales: reflections from over 20 years of research. Educ Psychol. 2015;50(1):14–30.

	53.	 Schellings G, Van Hout-Wolters B. Measuring strategy use with self-report instruments: theoretical and empirical considerations. Metacognition 
Learning. 2011;6(2):83–90. https://doi.org/10.1007/s11409-011-9081-9

https://doi.org/10.19044/esj.2023.v19n10p17
https://doi.org/10.1111/bjep.12031
http://www.ncbi.nlm.nih.gov/pubmed/24266772
https://doi.org/10.1371/journal.pone.0250264
http://www.ncbi.nlm.nih.gov/pubmed/33861805
https://doi.org/10.1037/1040-3590.15.2.193
http://www.ncbi.nlm.nih.gov/pubmed/12847779
https://doi.org/10.1177/1745691620966789
http://www.ncbi.nlm.nih.gov/pubmed/33593153
https://doi.org/10.1007/s11409-011-9081-9
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

